Jak2 tyrosine kinase residues glutamic acid 1024 and arginine 1113 form a hydrogen bond interaction that is essential for Jak-STAT signal transduction.
Angiotensin II is a well-known vasoactive peptide, but it can also act as a potent growth factor, partially through activation of the tyrosine kinase Jak2. Activated Jak2 tyrosine phosphorylates and activates members of the Signal Transducers and Activators of Transcription (STAT) family of cytoplasmic transcription factors. Recently, we demonstrated that tryptophan 1020 and glutamic acid 1024 within the Jak2 activation loop are required for Jak2 tyrosine kinase activity. Here, we sought to elucidate the requirement of glutamic acid 1024 for Jak2 function. Using molecular modeling algorithms of the Jak2 kinase domain, we identified a putative interaction between glutamic acid 1024 and an arginine at position 1113. We generated a series of charge-based substitution mutations at position 1113 and found that conversion of arginine 1113 to glutamic acid, alanine, or lysine prevented Jak2 autophosphorylation. Furthermore, mutation of arginine 1113 prevented the following angiotensin II-dependent processes from occurring: (1) Jak2 tyrosine phosphorylation, (2) Jak2/AT1receptor co-association, (3) STAT1 recruitment to the Jak2/AT1receptor complex, (4) STAT1 tyrosine phosphorylation, and (5) STAT-mediated gene expression. We determined that the interaction between glutamic acid 1024 and arginine 1113 consists of two distinct hydrogen bonds. We conclude that these hydrogen bond interactions are critical for Jak2 kinase function and subsequent angiotensin II-dependent activation of the Jak/STAT signaling pathway.